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m m * 
& m ft m 

m m & m 

, m£xx j miM>is?^ &zwzz\nz<mGm<wi (ito)^^©!!^^ 

^-*^e>nTVi^ S»(^rr^>fe<7)T}*^&^^: 0 HO (JymiM^ SnO 

^n^#:{cmtt^^WJirr^ £ chteT? £: (N. Ulagappan and C. N. R. Rao, /. 
CAefl. GfresK Conanun., 1996, 168.&t£G. J. Li and S. Kawi, Talanta, 1998, 

20 45, 759. m®> o 

®0D^$#tftL/fcfe©t$oT (J.Dong and H. D. Gafney, /. Non-Crystalline 
Solids, 1996, 203, 329-333. #!RD , LT*«&£i#;fcit-*<k3ftt>©Wu * 

25 

1 j <P H i 
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5 2 . ^?L«S«^(^OT<DJKfi^^ 1 0 M ~ 1 0 4 Q • c m> #?LSf 2 O 

(D^gMOQjgJrtfil^ 1 0^k~5 0 0k£Te&oT, Avo&gMft^4~6 0 Om 2 / 

3. &RMmmfo<mmm<Dmn%®n o^i o'q • cm, ^mmnw^m^2^> 

10 (WIliiFI«ll!iU 0-<k~3 0 OkQT&oT, ;frOjtao5*»#9~4 0 Om 2 / 

4. #«^btim^^rs^Wk»^ SnO r ln 2 0 3 , ITO (Sn H-^InA) > 
ZnO, Pb0 2 , ZnSb 2 0 6 , CdO, Cdln 2 0 4 , Mgln 2 0 4 , ZnGa 2 0 4 , CdGa^, Cd 2 Sn0 4 , Zn 2 Sn0 4 > T1 2 0 3 , 

15 T10F, Ga 2 0 3 , Galn0 3 , Cd 2 Sn0 4 , CdSn0 3 , In 2 Te0 6 , InGaMg0 4 , InGaZn0 4 , Zn 2 In 2 0 5 , AgSb0 3 , 
Cd 2 Ge0 4 , Cd 2 Ge 2 0 7 , ZnSn0 3 , Agln0 2 , CuA10 2 , CuGa0 2 , SrCu 2 0 2 , InA,, 7^ 

;K7rXCdO-Ge0 2 , Sb H— Zf Sn0 2 , F zf Sn0 2 , In H-^ZnO, Ga F— "T^ZnO, X 
ttAl H-y Zn0^e>^«W:OM^5ia*fctt2aUUi7?fe^lfcl^<^)^ 

20 

5. it«f«»^ii«fWt Sn0 2 , ln 2 0 3 , ITO, Sb F-^ Sn0 2 , 



8. (i) ^mtf77.oym&\^mmmmtmm^^z>3M, rix. (2) 
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9. (i) ^nnmm^<Dmii^mm\zmmm^imm^mm'^i:mz^x. 

5 (i) itmmmm, go x/iy^m an) Gv)£?ut#9xs®K: 

Bwtrs^ffi. xra> (v) ^k^w = >f 

io ©#7Uigim^©i!fiEm 

10. ( 2 ) mmmmfc (mmsizmmmmmmm-^>jM\z^x, ( i ) 

-ft^WftSa*, (ii) Xtt (v) i§tfHHfc#t&X«7 s >^wm&Mb 

11. ( 1 ) #?L^#«^omf^ffi^#mi^^M*^^TSXS^ViX, 

(i) ivmmmm. av)^^^^mmizmET^^y-)m\zMM^yxm 

20 «yfefflKfc^#»$®E&$-&m ^tMlTHfttSm Xte (v) 

(i) Xte (v) TOb^lX«75>^«ift^&l»f 
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*$gm\Z&^T, WV&&&tZ>£-^ 3 0 0-800 nm(Dl^M^^tO)^i 
mfi 3 5 %&JiX$>Z> Z. t ^tU^T^o 

5 *&w\z&^t, mmmm^ mmtfyxon&mizftmzntcmmMik 
10 ^mo0^mmnmz^^mm(Dmm\t. 1 o^-i o 4 q • cmg^ 

T$oT« $?£U<tel 0^~1 O'Q • cm»$4 

mmmmte*ms2^<mmmm<Dmim$, smo^k-sookQ^ 

T&oT, fff&V<\Zl 0^3 0 0kQH^e&£. 
15 ^L/<ii9~4 0 0m 2 /g«S?). 

ttz>wm*}ii'Xm^%m&\z\z, m\Mmm.w<m&m<m8m)n 0^1 o 4 q • 

cm, i^S«#:^tf20(D^^®r^^^l 0-%~5 0 0kQ-?&oT, 

20 (^^®©}g^^ lO^lO'Q-cm, #?Lft Wft^tf 2 OCD^Mtf)|gJn; 
Wtfl O^k- 1 0 OkQT&oT. 7^^01*^9-4 0 0m 2 /gT^§#?LK^ 

W1377,13 c 77,m&: Si0 2 (55 ~80wt*)-BA-Na 2 O-(Al ? O3)) > ^Utf^JLHtf^XB 
W7Xi/7XW: Si0 2 (35~55wt«)-BA-Na 2 0) . ~>U#^£?Uf;tf^XC (M 
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fcrt7XX : 7XmJ&: SiO r B 2 0 3 -CaO-Al 2 0 3 ) > ->y#*£?lJt#7XD Wfctf^Xtf 
5X*B£: SiO r P 2 O s -Na 2 0) , '>U*^#7LS^^XE(Si0 r B 2 0 3 -Na 2 0-R0(R = TJH&U 
±m> Zn)), Ti0 2 3y^Lft#^X Wktf^X#^X$&/&: Si0 2 -B 2 0 3 -CaO-MgO-Al 2 O r 
Ti0 2 (Ti0 2 tt49.5mol«*T^flfl5Jt© ) , mimmMX^ (^7^771 
5 fifc: B 2 0 3 -Na 2 0-(Ce0 2 > Th0 2 , Hf0 2 , La^) fc£<Dffl(feWtf StlS. 

Wl~10 0nmT$i9 4 £0#?i;b<te4~5 0 nitiV$>2> 0 &tz. gRMfl? 
XCDJtM«fcKi?lt4~3 4 0 0m 2 /gigmTa5oT, £F£b<te9~9 0 Om 2 / 

15 WtZZ.t.titV&Z. 

firrr KraBJMtofrfi. W7<;7P*-^-^£>$ca *^F*b<, 0. 5mm~l 

25 mmmmmx u> Mf^7X0WL^icsM{M5:W§i^ 
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w-?&2>mwn?$>n& mzmM^nt^ mwm.imt.vxu, sno 2 , 

ln 2 0 3 , ITO (Sn H— ~7 ln 2 0j) , ZnO, Pb0 2 , ZnSb 2 0 6 , CdO, Cdln 2 0 4 , Mgln 2 0 4 , ZnGa 2 0 4 > 
CdGa 2 0 4 . Cd 2 Sn0 4 , Zn 2 Sn0 4 , T1 2 0 8 , T10F, Ga 2 0 3 , Galn0 3 , Cd 2 Sn0 4 , CdSn0 3 , In 2 Te0 6 , 
5 InGaMg0 4 , InGaZn0 4 > Zn 2 In 2 0 s , AgSb0 3 > Cd 2 Ge0 4 , Cd 2 Ge 2 0 7 , ZnSn0 3 , Agln0 2 , CuA10 2 > 
CuGaO r SrCu 2 Gv 7^;1/7t7. In 2 0 3 , 7Wy 77, Cd0-Ge0 2 , Sb h*-:/ Sn0 2 , F F— 
y Sn0 2 , In H-yZnO. Ga F-yZnO, XteAl H-^ZnO frt>te2>m&Qm\$nz> 1 

Z<D<PX\ mz, Sn0 2 , ln 2 0 3 , ITO, Sb F— 7 Sn0 2 , XteF H— ^ Sn0 2 ^ ®« 
10 &&Zmffi&<D&Z<DmZ&^Xft$.V^ 0 

fc*5, Sb F-7Sn0 2 tit. Sb £K— /^hfcbTSStabfcSnO, fcl^SftlfeT?**, 
F SnO r Ga H— ^ ZnO, X« Sn F— :/ ln 2 0 3 (ITO) tV^f^^lc^fefSHII-e 

mnwmityomvmmte. ^m^^^n-mmiz^xit. o. l-io^ma* 

ST^oT, 0. lnmfili, 5 0 nmJ;D}f V^^Mn?&5, 

5-3 //m^oT, ^^^^^m?ll«ffi(C*5frt^>OT«{b^)l^)W^ 1 nm 

20 &ut2 5 nmct o s^ibbt?** ^ ttf. ^mF?^mmm\z^ ^xmrtcmk*^ 

25 mmmm^om^m 

w (2) ^?L®^^x<^^®«^^rsx^^^, 2^pg© 
(i) m$ (2) ©ii^^Tii (o ^t^ifas^fe an 
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(iii) (iv)^n^y^MzmEr^^ y—)m\zmM^T'^^m 
4t-&w$:Kj&2 j &tz.& ^*T}mvTmK?%>Wk* (v) mfrftt&fomrr^ 

5 So 

(i) ^b^^iil^ (ii) (iii) (iv)#7L«#^7^MK: 

xra (v) m^mt^^r^y^mm,it^m^mmtm^\^ 
( i ) i\£mmm&* a o ^ x« (v) ^ >%mm 

ot, (o~ (v> (Djimz-D^T. mm\zmmr^>o 

20 (i)^fc^^lM^ 
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X) 1~3 OmmgglIilLTWl>o 

io #?ut#^;*£>fug«, 800 x:, ix 3 o o ~ 6 o o < cic^-r^>o 

ffi^n > h D-^-(C J; $n^>o m&»$m& l 0- 3 mrnHg~;*^U££ 0ig;V« 
(ii) 7S\y9& 

7srtv?mt\%. 0. 1~1 0Pa<Z)JE^^ofe#^X&^P-^«b> «U 
tf77.&T<Dmim$l 0 0-30 0mml:«$n5. 
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sjfiwm. i o #~ i o o rank b< teo . 5~io ^ricatrs. 
io jgi/mtf^s^^fcc^. 

(iii) ^Sfe 

20 ckOW^n-So MEEOlSHtel O-'mmHg £lb ;*^£0i&^EEij3rer&3o "g- 
~6 0 OV, tigmmZl 0#~2 4NfWTff5. 
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%>Wzv&2>. m2x^vx^^\z, mimft&mfsmzirc. ^tzuzmmmz 
Anx^rzm^cD^^m^t^o^u ypfDmzz&Qm&tD&titzfcz&s 

mmmm \zmz$%. m& sno 2 ^mm^fc^t^z^ m^mit^mtvx, 
5 wmtxx. *?-)v=m&x* i?*7)i>zzm&x* Hjpww&rtxx ^h^* 
^)ixx&mxrz>o zom-^mmy-Dtd^ ^4^30 ora^ 6oow 

10 tz. mz&mt&wt^xte, M^zmmtimmmz^Tmgm^%2>&> 

15 (v) lg^^b^X«T^>^W^b^t^^^^bT#?L^^X(D^® 

mfrTittiMxtey s y^mmt&m tmmzu-s ^x^imx ? x ammzm. 

20 mm^mm-^^mm^^mmiz, M^t^mxur^y^mt^m^mav 
x. mmu mmmrf<Dmmm.^xmmmr^> z tx\ znz<Dmrnt&Vd*m& 
ffi&vx&?ii\imi>r£mm&*ntttikx&2>o mzj& ^b«tt7 5 y& 

25 f3-k *fc^^w-3-K4¥®^5fe&fflv^ mm$7xmt<&m\zm& 
a. n^k£Mx\$7*ymmt^z<s^&®m\z. mmx^x&m 
mvxs mfjisx*>£.i<\ 
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mwmzuz. mm*, mmpowzxtix, zoo^mKDWtzxno- 
it ^mmmuWiZfz g wk&mt&fo* smomm. ^mxtm. &mr 

io >mt)*m^t>n2> 0 

&ji&m&vxm*xh£.i<\ 

mWl^M&tVXO. 0 1~1 O^VXfoKis £F£L<teO. 0 5~2^&;i/-r&Sc 

15 

MM^^sm (2) #?LIifWgIl:itM«W 

-r^isic^T, ±12 (i) ~ (v) *^at*n«>^*, sam^.'&birrfflv^ 

20 fll;U£ (1) #7L^«ft:©«H?Ll*3a®(^m«?^#J^^^r^X^ Rtf 

(2) ^mmn^(D^m\mn^\mm^^^^^M(D, mxmz^x. 
(i) <b#^^^ffl^§cii*n?#?)c 
*fc, (1) 0rinmm^(DmK^m^\zmmimimm^mf^^mz^x. 
(i) {b^^si^fflvi, (2) mMMnw<mumzmmmmm^mm- 

mmtf7x<mm\zmfcistd&\z. ^*x^ffik^x\t7$>mm&jmK& 

m&mm&frzijtit&mKz - taws. 
*fc. (i) ^^sm^is^^s^^^^ii^^^r^x^tc^viT, 
(v) iis^Hb^x^r ^ >&rnm^t^zmM%tm&vxmMtf7*<m: 
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(2) mMmmi^<mmm\zmm\m<\^m&m^r^xmz^x. 
(v> mft^k&mxtey = y&mm^tfMzmmmtm&vxgjinfl j^vm 

(iv) M^^7X^Ei:#fft?. is? j -jvmzm^mt^o^it^^tc^ & 
io *n?#^>o 

mot* £ iiaot, *®ft£ 1 , 0 0 0 ~ 1 0 0 , 000 teirr& Z. <h#n?^3„ 

xzz>o mz. ^^<&ffit(c^r^cii:*n?^^ 0 
wttf. #uyyxj\mMmmz> mmmm&hiz m 2 mt:tmu zziz. tio 2 
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io muz* (i) c^b^^t^fflViT, ^mMfb^/^iii^^r^^ffl^^ 
i 

20 3 ^>JT— #X/zK 

5 ^7XMf 

6 ^77^M^lk«> 

25 8 #1^, 

9 i^777-<hyHV 

10 #?LM^X 

(i) wm& 

(2) 



WO 03/088273 



PCT/JP03/04205 



14 

(4) 

(5) m&fty? 

(6) #7LS^7XM 

5 (7) mm 

10 HKT<mHZ^X. m&immt, Wa&m Lores ta-EP (MCP-T360, =m\2¥%fc& 
^t) iCckD^bfCo ^Mtf>&in«, t-X^— (WMH-930, Ferm) (CcfcoTSU 

jiftTOu ^Pl^^mtf (U-4100. BSE»Rff) cio-raasufc. 
£fo J£^@f»3u MicromeriticsAitoPorelV (SHIMADZU $SD &/flVvr» #«BEA&fc: 

15 

^•n-^nT;P^>^XRtMm^X«rffl^^Co T;i^>©S!«;£ 10ml/min £U ?Jclc 

25 h Zis—frttii LT»^ii@^bfCo > h D-^-T 400mmHg ML 

fee #?L«#^&£#XfflP<h<^c£{»te lOmmtbfe. &RMfl ; ?Xfo<DiM&. 
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mt% snOitit^vT^zzttfxnmmfe cxrd-6ooo, mmmffffi) iz&vm 
n^ntc^mmmi^o^moyimmx 6.5xio°&- cmT&o. tmw$<D!& 

®**fc£20. 5m 2 /g t-fSL-otzo 

1 5 # e>n^#?LKW^^»®*s*i^« 5. 7 x io°a • c m» 9mwm<Dis&Mfc 

30.7m 2 /g£&o£:o 

20 mrz>m 

mwzjKistcmw&m^x. mmntmc^m^^omm^ mom* 400 

mmHg NH,F O^^P^^^^SS^J 1 ^^HHWS^^ ^tVeYl 

i&zftfr&immnfovft&wnffln&fo 7.3xio-'q- cm, ft-mmffi<n&&Mfo 

21.6raVgy,j:ofc. 
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muz^vrdmzm^T. mmntmvmMx^zfovvmtz. mom* 400 

5 mmHg \Z$m^ mC7>tty (SbCl 5 ) £ mVTM&l'TZ\(DMm&to%.Z>&M- 

^^nfc#?L»S^<W^®^g*n^« 7. 3xlO-'Q • c m, ^OTTOJgJnM « 90 
kQ^ofe. ^fl4tepJMft£ 35%£U3S®Uio ££>IC it^Mlte 21. 6 

15 muftis : (i) ib^^^iiife re* (v) mm^-y^u-b^m^x ito 

miizmistdgmzm^T, zm&ntmvg^x^foaMffiiz. m&m.* 400 
mmHg \zf§mv. mmt.\sxmM>vv2>m7mm&&Tsmm~ xx&mm 

Sn0 2 ca@^#i6§&^o.i5iiioi/i \ztaz>£.o\z, ^«jx^>^U3— ;i/400 

^m^7,(Dmm\z, sareaaju 6oot;t mjMbfco s^k^u^ 

25 A^*> 5(XTCT Ih7~-;WLT ITO »WI*W*fc. ^$nfc#?LM;tf7Xl£kk 

nznfc^nMn&<Dftm5offifmz 3xio-'q • cm, n^®r^<^gin;M« 50 
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mm\6 : (v) w^>7u-hm&m^Tno<Dmntt^ito&*tei%t : z>w 

m\m^^7m^mpwm\z. ito £t&flWc„ 

soor-e ihy--;pbT ito w&zimfco 9m^ntc.mm.m7.mz\t., 
#e>n^#?LKsm^o^®(Djg^i* 2.8xio-'q • cm, nmffifflot&fcMfe 

170 kQ T^ofc. ^4ttRj^t^r 35%£U^j§U^ 0 Jt^iSftttt 
28. IraVgt/iofc. 

15 mmm7 : (iv) (ii;jt^T^*ai&Mffl&&) en fc#^^g*fc£fflv> 

Tco Z\<DtmPM. 400tn? lhjjpg&bfc. 

^7.^M®tc^ti^n lh^^tfox, ^©^^asbfe. ymzntcgjintf^ 
TJmt. wmt% sno, ^«uxv ^ £ t.wm&z nr^o 
nznfc.£jmMn&<D^ffi<Dffirv$fc 8.5xio°a- cm, ^mam^mmMit 

25 30.5mVg£&ofco 
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10 (1) ^JS^Jlt^c:, l^MtLTE^-rr^fflV^ n&m* 400mmHg 

400mmHg fcU ±fB#?L®#«WS©M®^n^n 2h^£i3\ Ti0 2 

mUMM B ®<hfBt-£o _tfB Ti0 2 ^n- h £*lfc#?LStSm#:a> B ®l£ 0. 1M (DBS 
Mft3^>7K^££fce>U -«fe^Bb^, ^®7KTifet£U f£*££i*£:m> 

45ot;T 30 ftmmf&v, urn so'c^TTtf. &m(D3L? y-jvmm 

RuL 2 (SCN) 2 , L = 4,4'-dicarboxy-2,2'-bipyridine, mSl 3X10^) \Z— ffi&M^ 

20 rco &mmm^ttivrz.mmfe. t - ^;nf u 2 ^vx^tsr-t b~bv 

TO B ®tC3 ^SratfW&ft^ O ?m 30mM, 3 U 0. 3M £Tir b 

25 (2) mz. 125m 1 (O^WV^D^yHt 0. 1M <DVm&m& 750m 1 £ 

*mfe\stdm&$: so^t 8hm^u^ 230^12 nm^mm^n^\ vmiz 

ctO Ti0 2 £ llwt%^IBlEU ^'JX?l/>^U3-JP (PEG, $H^* 20000) £ 
5wt5«JjnU S^tfJtC 10.5w t %<£> Ti0 2 VJV&m&lsfc C£SK Chrostphe J 
Barbe, et al., J. Am. Ceram. Soc, 80 (12) 3157-71 (1997)£#RIO » Z\<DV)V 
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m*u ±$5.* 450^ 30 ftmmmvrco ±$dmbAtmm<DJtt\~&v* mmt 
^>7mmxmmv, Bm&mmz^ mmmtnmiz^omm^m^rzo z. 

(AMI. 5, 100mW/cm 2 ) ^MWbTftofco ^«HI> i£tS$iJ 1 (D^WHS: 

z\nm$m<D^\zm^ntc.fr*^tm &4%tz-?tc<D\zni,x. ^mm^m 

mm±<Dmm<D»sfm 
i&mm&i, ooo~ioo, o o 0B\z-t2>z\ti-t)^%z> o ^.tzmip^izmm 
im^^mzmm'^z.t.f^^o *tz, mm, mm^(Dmm<Dmk&mz.2> 
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